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(57) ABSTRACT

To provide a banknote handling apparatus (1) capable of
reducing a waiting time of a customer, as compared with a
case 1 which a general banknote replenishing operation 1s
performed when a banknote to be dispensed falls short 1n a
dispensing process. The banknote handling apparatus (1)
includes a memory unit (32) configured to record the stored-
number of banknotes stored 1n the banknote handling appa-
ratus (1) by denomination. Upon receipt of a command for
dispensing a banknote(s) of one or more denominations, the
number of dispensing being designated by denomination, the
control unit (30) 1s configured to compare the designated-
number with the stored-number recorded 1n the memory unit
(32) corresponding to the denomination designated in the
dispensing command, and to control the reception unit (11)
and the transport unit (10) such that, if the stored-number 1s
smaller than the designated-number, a banknote 1s fed out
from the reception umt (11) and 1s recognized by the recog-
nition unit (13), and that a banknote of a designated denomi-
nation 1s transported to the dispensing unit (12), 1n order that
the number of banknotes of the designated denomination that
have been transported to the dispensing unit matches the
designated-number.

10 Claims, 8 Drawing Sheets
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1
BANKNOTE HANDLING APPARATUS

FIELD OF THE INVENTION

The present invention relates to a banknote handling appa-
ratus configured to handle a banknote.

BACKGROUND OF THE INVENTION

Various kinds of banknote handling apparatuses config-
ured to handle a banknote have been conventionally known.
Among such banknote handling apparatuses, there 1s known
a banknote handling apparatus which includes: a reception
unit configured to recerve a banknote and to feed out the
banknote, one by one; a transport unit configured to transport
the banknote fed out from the reception unit 1n an mside of a
housing; and a recognition unit disposed on the transport unit,
the recognition unit being configured to recognize at least a
denomination of the banknote transported by the transport
unit. In addition, there 1s known a conventional banknote
handling apparatus which includes: a storing and feeding unit
connected to the transport unit, the storing and feeding unit
configured to store a banknote which has been transported
from the transport unit, and configured to feed out the stored
banknote one by one; and a dispensing unit connected to the
transport unit, the dispensing unit being configured to stack a
banknote which have been transported from the transport
unit, and to enable an operator (e.g., clerk) to take out the
banknote.

Further, Patent Document 1 discloses a banknote handling
apparatus which replenishes a deficit in general banknotes of
a predetermined denomination, which are stored 1nside, with
a new banknote of the predetermined denomination, and dis-
penses the general banknote(s) of the predetermined denomi-
nation and the new banknote(s) of the predetermined denomi-
nation, while a sum of the number of the general banknote(s)
of the predetermined denomination and the number of the
new banknote(s) of the predetermined denomination 1s des-
1gnated.

Furthermore, Patent Document 2 discloses a substitute
denomination dispensing method 1n which, while banknotes
to be dispensed are being fed out, when a banknote to be
dispensed falls short, substitute banknotes of a different

denomination are dispensed.
Patent Document 1: JP2000-251123A

Patent Document 2: JP2003-346222 A

DISCLOSURE OF THE INVENTION

Generally, a banknote handling apparatus sorts banknotes
to be dispensed by denomination, and stores them 1n a plu-
rality of storing and feeding units. Upon receipt of a dispens-
ing command, the banknote handling apparatus feeds out and
dispenses banknotes, the number of which 1s designated,
from the storing and feeding unit of the designated denomi-
nation. However, when the number of banknotes stored 1n the
storing and feeding units decreases, there 1s a possibility that
the banknote handling apparatus might not dispense a ban-
knote(s) whose number and denomination are designated by
the dispensing command.

In this case, after banknotes of the deficient denomination
have been replenished, an operator performs a dispensing
process. As the replenishing method, there are a method in
which banknotes are put into a reception unit and the ban-
knotes are stored 1n a storing and feeding unit, and a method
in which a banknote handling apparatus 1s opened and ban-
knotes are directly loaded into a storing and feeding unit, a
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replenishing cassette and so on. In either conventional meth-
ods, since the dispensing process 1s performed after ban-
knotes have been replenished, there 1s a problem 1n that a
waiting time of a customer who requests the dispensing pro-
CEess 1NCreases.

In addition, 1n the banknote handling apparatus disclosed
in Patent Document 1, general banknotes and new banknotes
of the denomination to be dispensed are stored 1nside, and a
deficit 1n the general banknotes 1s replenished with the new
banknote(s). However, 11 the number of new banknotes also
becomes msuilicient, a banknote replenishing process should
be performed. In the substitute denomination dispensing
method disclosed 1n Citation 2, banknotes whose denomina-
tion 1s different from the denomination of the insuificient
banknote are dispensed 1n place thereol. However, although
this method 1s effective 1n that a total sum of banknotes to be
dispensed can match a required sum, there 1s a problem 1n that
the deficit in the number of banknotes of the designated
denomination cannot be solved.

Upon receipt of a dispensing command, when banknotes
whose denomination and number are designated by the dis-
pensing command cannot be dispensed, there 1s a case 1n
which a banknote 1s not dispensed through the banknote
handling apparatus, but 1s directly dispensed from a safe or
the like by an operator (clerk). However, when a dispensing
process 1s manually performed by an operator, a counting
mistake of banknotes and an mputting mistake of the denomi-
nation or the number of the dispensed banknote may occur, so
that there 1s a possibility that account data about a counted
result and an actual money amount of the banknotes differ
from each other. Thus, even though a waiting time for a
customer can be reduced, a dispensing process, which 1s
manually performed and 1s not through a banknote handling
apparatus, 1s not preferable.

The present invention has been made 1n view of the above
circumstances. The object of the present invention 1s to pro-
vide a banknote handling apparatus which can reduce a wait-
ing time for a customer, as compared with a case 1n which a
general banknote replenishing process 1s performed, when a
banknote to be dispensed falls short 1n a dispensing process.

A banknote handling apparatus of the present invention 1s
a banknote handling apparatus including: a reception unit
configured to receive a banknote and to feed out the banknote
one by one; a transport unit configured to transport the ban-
knote fed out from the reception unit; a recognition umnit
disposed on the transport unit, the recognition unit being
configured to recognize at least a denomination of the ban-
knote transported by the transport unit; a storing and feeding
unit connected to the transport unit, the storing and feeding
unit being configured to store the banknote that has been
transported from the transport unit, and to feed out the stored
banknote, one by one, to the transport unit; a dispensing unit
connected to the transport unit, the dispensing unit being
configured to stack the banknote that has been transported
from the transport unit, and to enable an operator to take out
the banknote; a memory unit configured to record the stored-
number of banknotes stored 1n the banknote handling appa-
ratus by denomination; and a control unit configured to, upon
receipt ol a command for dispensing a banknote of one or
more denominations, the number of dispensing being desig-
nated by denomination, compare the designated-number with
the stored-number recorded 1n the memory unit correspond-
ing to the denomination designated in the dispensing com-
mand, and to control the reception unit and the transport unit
such that, 11 the stored-number 1s smaller than the designated-
number, a banknote 1s fed out from the reception unit and 1s
recognized by the recognition unit, and that a banknote of the
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designated denomination 1s transported to the dispensing
unit, 1n order that the number of banknotes of the designated
denomination that have been transported to the dispensing
unit matches the designated-number.

In the banknote handling apparatus of the present mnven-
tion, the storing and feeding unit may include a plurality of
storing and feeding units configured to store banknotes by
denomination; and the stored-number of banknotes to be
recorded by denomination in the memory unit may be the
number of banknotes stored in the storing and feeding unit
corresponding to the denomination.

In this case, the control unit may be configured to deter-
mine the stored-number of banknotes stored 1n the storing and
feeding unit that 1s not 1n operation, out of the respective
storing and feeding units by denomination, as 0.

In the banknote handling apparatus of the present inven-
tion, the storing and feeding unit may include a plurality of
storing and feeding units configured to store banknotes by
denomination, and a storing and feeding umt of mixed
denominations configured to store banknotes of a plurality of
denominations 1n a mixed state; and the stored-number of
banknotes to be recorded by denomination 1n the memory
unit may be a total sum of the number of banknotes stored in
the storing and feeding unit corresponding to the denomina-
tion, and the number of banknotes of the corresponding
denomination stored 1n the storing and feeding unit of mixed
denominations.

In the banknote handling apparatus of the present inven-
tion, a banknote to be sent to the dispensing unit upon receipt
of the dispensing command may be a banknote of the desig-
nated denomination that 1s stacked in the reception unit.

In the banknote handling apparatus of the present mnven-
tion, banknotes to be sent to the dispensing unit upon receipt
of the dispensing command may be a mixture of a banknote
stored 1n the storing and feeding unit that stores banknotes
corresponding to the designated denomination, and a ban-
knote of the designated denomination that 1s stacked in the
reception unit.

In the banknote handling apparatus of the present imven-
tion, atter the number of banknotes of the designated denomi-
nation that had been transported to the dispensing unit has
matched the designated-number, the control unit may be con-
figured to return a banknote recetved by the reception unait.

In the banknote handling apparatus of the present inven-
tion, aiter the number of banknotes of the designated denomi-
nation that had been transported to the dispensing unit has
matched the designated-number, the control unit may be con-
figured to feed out a banknote received by the reception unit,
to recognize the banknote by the recognition unit, and to store
the banknote 1n the storing and feeding unat.

A banknote handling apparatus of the present invention 1s
a banknote handling apparatus including: a reception unit
configured to recerve a banknote and to feed out the banknote
one by one; a transport unit configured to transport the ban-
knote fed out from the reception unit; a recognition unit
disposed on the transport unit, the recognition unit being
configured to recognize at least a denomination of the ban-
knote transported by the transport unit; a storing and feeding
unit connected to the transport unit, the storing and feeding
unit being configured to store the banknote that has been
transported from the transport unit, and to feed out the stored
banknote, one by one, to the transport unit; a dispensing unit
connected to the transport unit, the dispensing unit being
configured to stack the banknote that has been transported
from the transport unit, and to enable an operator to take out
the banknote; a memory unit configured to record a denomi-
nation of a banknote allowed to be stored in the banknote
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handling apparatus; and a control unit configured to, upon
receipt of a command for dispensing a banknote whose num-
ber 1s designated, a denomination of the banknote to be dis-
pensed being different from the denomination of a banknote
allowed to be stored, to feed out a banknote from the reception
unit, to recognize the banknote by the recognition unit, and to
transport a banknote of the denomination designated in the
dispensing command to the dispensing unit, in order that the
number ol banknotes of the designated denomination that
have been transported to the dispensing unit matches the
designated-number.

In the banknote handling apparatus of the present inven-
tion, when a banknote 1s fed out from the reception unit and
recognized by the recognition unit upon receipt of the dis-
pensing command, the control unit may be configured to store
a banknote whose denomination 1s other than the designated
denomination in the feeding and storing unit, and to transport
the banknote whose denomination 1s other than the desig-
nated denomination stored in the storing and feeding unit, to

the dispensing unit, after the dispensing process has been
finished.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a schematic perspective view of a banknote han-
dling apparatus 1n one embodiment of the present invention.

FIG. 2 1s a structural view showing an inside structure of
the banknote handling apparatus shown 1n FIG. 1.

FIG. 3 1s a control block diagram of the banknote handling
apparatus shown in FIGS. 1 and 2.

FIG. 4 1s a flowchart showing a banknote depositing pro-
cess 1n the banknote handling apparatus shown in FIGS. 1 to
3.

FIG. SA 1s a flowchart showing the banknote dispensing
process in the banknote handling apparatus shown 1n FIGS. 1
to 3.

FIG. 5B 1s a flowchart showing the banknote dispensing
process in the banknote handling apparatus shown in FIGS. 1
to 3.

FIG. 6 1s a structural view showing an inside structure of
the banknote handling apparatus 1n another embodiment of
the present invention.

FIG. 7 1s a flowchart showing a banknote dispensing pro-

cess 1n a second embodiment 1n the banknote handling appa-
ratus shown 1n FIG. 6.

DETAILED DESCRIPTION OF THE INVENTION

First Embodiment

A first embodiment of the present mmvention will be
described herebelow with reference to the drawings. FIGS. 1
to 5B are views showing a banknote handling apparatus in this
embodiment.

As shown 1n FIGS. 1 and 2, a banknote handling apparatus
1 includes an upper unit 2, a lower unit 3, and an accommo-
dating case 4 for accommodating rear parts of the respective
upper unit 2 and the lower unit 3. The upper unit 2 and the
lower unit 3 can be respectively drawn forward (a front side 1n
FIG. 1) from the accommodating case 4.

As shown in FIG. 2, the upper unit 2 includes a housing 2a.
An upper transport umt 10 for transporting a banknote 1s
disposed 1nside the housing 2a. Provided on one end of the
upper transport unit 10 1s a reception unit 11 configured to
receive a banknote from outside and to feed out the banknote
one by one. Provided on the other end of the upper transport
unit 10 1s a dispensing unmit 12 configured to stack a banknote
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which has been transported from the upper transport unit 10,
and to enable an operator to take out the banknote. The recep-
tion unit 11 1s configured to feed out one or a plurality of
banknotes, which has been put into the reception unit 11, one
by one, to the upper transport unit 10. In the upper transport
unit 10 between the reception unit 11 and the dispensing unit
12, a recognition unit 13, a serial-number reading umt 14 and
an escrow unit 15 are disposed 1n this order from an upstream
side.

The lower unit 3 includes a housing 3a. Lower transport
units 20 and 21 for transporting a banknote are disposed
inside the housing 3a. The lower transport units 20 and 21 are
respectively connected to the upper transport unit 10. A plu-
rality of storing and feeding units 22a to 22/ are connected in
parallel to the lower transport unit 20. Each of the storing and
teeding units 22a to 22/ 1s configured to store a banknote
which has been sent from the lower transport unit 20, and to
feed out the stored banknote, one by one, to the lower trans-
port unit 20. In addition, connected to the lower transport unit
21 are a collecting cassette 23 to which a banknote to be
collected 1s sent, and a capture bin 23 1n which banknotes are
stored 1n a stacking manner.

The respective constituent elements of the upper unit 2 and
the lower unit 3 of the banknote handling apparatus 1 are
described 1n detail below.

The reception unit 11 disposed on the upper unit 2 of the
banknote handling apparatus 1 1s conﬁgured to feed out a
plurality of banknotes, which have been set 1n a batch state in
the reception unit 11 1n a depositing process, one by one, to
the upper transport unit 10. The recognition unit 13 1s con-
figured to recognize a denomination, an authenticity and a
fitness of a banknote that 1s being transported by the upper
transport unit 10.

The serial-number reading unit 14 1s provided for reading
a serial number of a banknote that 1s being transported by the
upper transport unit 10. The escrow unit 15 1s configured to
sequentially store banknotes temporarily, which have passed
through the serial-number reading unit 14, and to send the
temporarily stored banknotes to the upper transport unmt 10.
The escrow unit 15 1s formed of, e.g., a unit of a tape reeling
type, 1n which banknotes separated apart from each other are
sandwiched between a pair of elongate tapes. By reeling up
the banknotes together with the pair of tapes around a roller,
the plurality of banknotes can be escrowed 1n the escrow unit
15.

The dispensing unit 12 1s provided for discharging, when a
banknote 1s dispensed, a banknote which has been sent from
the lower unit 3, or for returning a banknote, which has been
recognized as a reject banknote or a counterteit banknote by
the recognition unit 13, to an operator. As described above,
the dispensing unit 12 i1s configured to stack a banknote,
which has been transported from the upper transport unit 10,
and to enable an operator to take out the banknote.

The upper transport unit 10 1s configured to transport a
banknote, which has been fed out from the reception unit 11
to the recognition unit 13, and to transport a banknote, which
has been judged as a genuine note, to the lower unit 3 via the
serial-number reading unit 14 and the escrow unit 15. In
addition, the upper transport unit 10 1s configured to transport
a banknote which has been sent from the lower unit 3 1n a
banknote dispensing process, or a banknote which could not
be judged by the recognition unit 13 1n a banknote depositing,
process, to the dispensing unit 12.

The upper transport unit 10 1s provided with diverters 16 to
19 for determining a transport route of a banknote transported
by the upper transport unit 10. The respective diverters 16 to
19 are disposed on diverged locations 1n transport channels of
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6

the upper transport unit 10, and are configured to be rotated
about shaits 16a to 19a, respectively. Since orientations of the
diverters 16 to 19 are controlled by a control unit 30, which
will be described below, these diverters 16 to 19 are config-
ured to shift one transport channel to the other transport
channel, such that a banknote transported to the certain
diverged position 1s sent to the other transport channel.

As shown 1 FIG. 1, a diverged channel 1s diverged down-
ward from a part of the upper transport unit 10 between the
escrow unit 15 and the dispensing umt 12, and the diverged
channel 1s connected to the lower transport unit 20 of the
lower unit 3. The diverter 18 provided on this diverged posi-
tion 1s configured to shift the transport channels as to whether
a banknote fed out from the escrow unit 15 to the upper
transport umt 10 1s sent to the lower transport unit 20 of the
lower unit 3 or not, and to shiit the transport channels as to
whether a banknote transported from the lower transport unit
20 1s sent to the escrow unit 15 or the dispensing unit 12.

Among the eight storing and feeding units 22a to 224, the
seven storing and feeding unmits 22a to 22g are configured to
store banknotes by denomination. On the other hand, the
storing and feeding unit 22/ 1s configured to store banknotes
of a plurality of denominations 1n a mixed state. Each of the
storing and feeding units 22a to 22/ 1s configured to store
banknotes sent from the lower transport unit 20, and to feed
out the stored banknotes to the lower transport unit 20. To be
more specific, each of the storing and feeding units 22a to 22/
1s formed of, e.g., a unit of a tape reeling type, in which
banknotes separated apart from each other are sandwiched
between a pair of elongate tapes. By reeling up the banknotes
together with the pair of tapes around a roller, the plurality of
banknotes can be escrowed 1n each of the storing and feeding
units 22a to 22/. However, not limited to the atorementioned
tape reeling type, the respective storing and feeding units 22a
to 22/ may have another structure. For example, the respec-
tive storing and feeding units 22q to 22/ may be of a stacker
type (banknotes are stored 1n a stacking manner).

The lower transport unit 20 1s configured to receive a ban-
knote, which has been recognized as a genuine note by the
recognition unit 13, from the upper transport unit 10 of the
upper unit 2, and to transport the banknote to the storing and
feeding unit 22a to 22g corresponding to the denomination
thereof. At this time, when the storing and feeding unit 22a to
22¢ corresponding to the denomination of the recognized
banknote 1s full, the banknote 1s transported to the storing and
feeding unit 22/ of mixed denominations. In addition, the
lower transport unit 20 1s configured to transport a banknote
fed out from the respective storing and feeing units 22a to
22/, to the upper transport unit 10 of the upper unit 2.

The lower transport unit 21 1s configured to receive a ban-
knote which has been recognized as an unfit banknote by the
recognition unit 13, and a banknote which was not stored in
the storing and feeding units 22q to 22/, and to transport the
banknote to the collecting cassette 23. Specifically, for
example, when both the storing and feeding unit 224 to 22g
corresponding to the denomination of the recognized ban-
knote and the storing and feeding unit 22/ of mixed denomi-
nations are full, or when the storing and feeding units 22a to
22/ are intended to be emptied out, a banknote 1s sent to the
collecting cassette 23. A banknote, which has been recog-
nized as a counterieit banknote, 1s transported from the lower
transport unit 21 to the capture bin 24.

As shown 1n FIG. 3, the banknote handling apparatus 1 is
provided with the control umt 30. The control unit 30 1s
respectively connected to the upper transport unit 10, the
reception unit 11, the recognition umit 13, the serial-number
reading unit 14, the escrow unit 15 and the diverters 16 to 19
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of the upper unit 2, and 1s respectively connected to the lower
transport unit 20, the lower transport unit 21 and the respec-
tive storing and feeding units 22q to 22/ of the lower unit 3.
Recognition information of a banknote recognized by the
recognition unit 13, and information of a serial number of a
banknote read by the serial-number reading unit 14, are trans-
mitted to the control unit 30. In addition, the control unit 30 1s
configured to control the upper transport unit 10, the recep-
tion unit 11, the escrow unit 15, the respective diverters 16 to
19, the lower transport unit 20, the lower transport unit 21, the
respective storing and feeding units 22a to 22/, and so on.

In addition, an operation unit 31, a memory unit 32 and a
display unit 33 are connected to the control unit 30. The
operation umt 31 1s used when an operator gives a command
to the control unit 30. The operator can transmit various
commands to the control unit 30 through the operation unit
31.

The memory unit 32 1s configured to record the number of
banknotes stored in the banknote handling apparatus 1
(stored-number) by denomination. In more detail, the stored-
number of banknotes to be recorded by denomination 1n the
memory unit 32 1s a total sum of the number of banknotes
stored 1n the storing and feeding unmit 22q to 22g by denomi-
nation corresponding to the denomination, and the number of
banknotes of the corresponding denomination stored in the
storing and feeding umt 22/ of mixed denominations. If the
storing and feeding unit 22/ of mixed denominations 1s not
provided, and only the storing and feeding units 22a to 22g by
denomination are provided, the stored-number of banknotes
to be recorded by denomination 1n the memory unit 32 1s the
number of banknotes stored in the storing and feeding unit
22a to 22¢ by denomination corresponding to the denomina-
tion. The control unit 30 1s configured to perform a control in
which the stored-number of banknotes stored 1n the storing,
and feeding unit that 1s not 1n operation, out of the respective
feeding and storing units 22a to 22/ 1s regarded as 0. To be
more specific, the memory unit 32 records the machine num-
ber of the broken feeding and storing unit 224 to 22/, and the
control unit 30 performs a control excluding the storing and
feeding unit 22a to 22/ of this machine number.

The display unit 33 1s configured to display banknote pro-
cessing conditions 1n the banknote handling apparatus 1 (spe-
cifically, e.g., the stored-number of banknotes stored 1n the
banknote handling apparatus 1 by denomination).

Next, an operation of the above-described banknote han-
dling apparatus 1 1s described. The below operation of the
banknote handling apparatus 1 1s performed by controlling
the respective constituent elements of the banknote handling
apparatus 1 by the control unit 30.

In the first place, a depositing process in the banknote
handling apparatus 1 1s described with the use of a flowchart
shown 1n FIG. 4.

As shown 1n STEP 101, an operator firstly puts a batch of
banknotes to the reception unit 11 of the banknote handling
apparatus 1. Then, when the operator presses down a start
button disposed on the operation unit 31, the banknotes are
fed out, one by one, from the reception unit 11 to the upper
transport unit 10, and the banknotes are transported by the
upper transport unit 10. The banknotes transported by the
upper transport unit 10 are recognmized by the recognition unit
13 for a denomination, an authenticity and a fitness (STEP
103). A banknote, which has been recognized as a normal
banknote by the recognition unit 13 (“YES” in STEP 104), 1s
transported by the upper transport unit 10 to the escrow unit
15, and 1s escrowed 1n the escrow umt 15 (STEP 105). On the
other hand, a banknote, which has been recognized as a coun-
terfeit banknote by the recognition unit 13 or could not be
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recognized by the recognition umt 13 (“NO” 1n STEP 104), 1s
transported, as a reject banknote, by the upper transport unit
10 to the dispensingunit 12 (STEP 106), and then the operator
takes out the reject banknote from the dispensing unit 12.
After all the banknotes put into the reception umit 11 have
been fed out and transported to the escrow unit 15 or the
dispensing unit 12 (“YES” 1n STEP 102), 1f the operator
confirms a displayed sum (or the number of banknotes) and
presses down a determination key (“YES” in STEP 107), a
banknote 1s fed out, one by one, from the escrow unit 15, and
the fed-out banknote 1s stored in the respective storing and
feeding units 22a to 22/ (STEP 108). To be specific, a ban-
knote fed out from the escrow unit 15 1s sent to the storing and
feeding unit 22a to 22¢ corresponding to the denomination of
the banknote. When the storing and feeding unit 22q to 22¢
corresponding to the denomination of the fed-out banknote 1s
tull, the banknote 1s sent to the storing and feeding unit 22/ so
as to be stored 1n the storing and feeding unit 22/ 1n a mixed
denomination state. If the storing and feeding unit 22/ of
mixed denominations is also full, the banknote 1s transported
to the collecting cassette 23 so as to be stored 1n the collecting,
cassette 23. In this manner, the depositing process in the
banknote handling apparatus 1 1s finished. On the other hand,
after all the banknotes put into the reception unit 11 have been

ted out and transported to the escrow unit 15 or the dispensing
umt 12 (“YES” in STEP 102), 11 the operator presses down a

return key (“NO” in STEP 107), a banknote 1s sent from the
escrow unit 15 to the dispensing unit 12, and the banknote 1s
returned to the outside (STEP 109).

Next, a dispensing process 1n the banknote handling appa-
ratus 1 1s described with the use of a flowchart shown 1n FIG.
5A and FIG. 5B.

At first, the operator gives a dispensing command to the
control unit 30 through the operation unit 31. Specifically, the
operator designates, as to banknotes of one or more denomi-
nations, the number of banknotes to be dispensed by denomi-
nation (STEP 201). In the dispensing command, a denomi-
nation of a banknote to be dispensed and a sum of a banknote
to be dispensed may be designated, instead of designating the
number of banknotes by denomination. In this case, in the
control unit 30, a sum of a banknote to be dispensed 1n the
dispensing command 1s automatically converted to the num-
ber of banknotes by denomination. Then, when the operator
presses down the start button disposed on the operation unit
31, the control unit 30 judges whether the number of stored
banknotes (stored-number) recorded in the memory unit 32 1s
larger than the designated-number of banknotes (designated-
number) or not, for each denomination 1n the dispensing
command (STEP 202). I the stored-number 1s larger than the
designated-number (“YES” 1n STEP 202), a banknote of the
designated denomination 1s fed out from the respective stor-
ing and feeding units 22a to 22/, and 1s transported to the
dispensing umt 12 (STEP 203). At this time, the transport of
banknotes from the respective storing and feeding units 22a
to 22/ to the dispensing unit 12 1s performed, until the number
of banknotes of the designated denomination, which have
been transported to the dispensing unit 12, reaches the des-
ignated-number 1n the dispensing command.

On the other hand, 11 the stored-number 1s smaller than the
designated-number (“NO” in STEP 202), a banknote of the
designated denomination 1s fed out from the respective stor-
ing and feeding units 22a to 22¢g, and 1s transported to the
dispensing unit 12 (STEP 204). In this case, the number of
banknotes of the designated denomination, which have been
transported to the dispensing unit 12, falls short of the desig-
nated-number 1n the dispensing command. Then, the control
unit 30 judges whether a banknote 1s escrowed in the escrow
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unit 15 or not (STEP 205). If a banknote 1s escrowed in the
escrow unit 15 (“YES” 1n STEP 205), the banknote escrowed
in the escrow unit 15 1s regarded as a replenishment banknote,
and the banknote 1s fed out, one by one, {from the escrow unit
(STEP 206). Then, if a denomination of the fed-out banknote
1s the designated denomaination 1n the dispensing command
(“YES” 1n STEP 207), the fed-out banknote 1s transported to
the dispensing unit 12 (STEP 208). On the other hand, 1f a
denomination of the fed-out banknote 1s not the designated
banknote 1n the dispensing command (“NO” in STEP 207),
the fed-out banknote 1s transported to the storing and feeding,
unit 22a to 22¢g corresponding to the denomination of the
banknote, or to the storing and feeding unit 22/ of mixed
denominations (STEP 209). Then, 11 the number of banknotes
ol the designated denomination, which have been transported
to the dispensing unit 12, reaches the designated-number
(“YES” in STEP 210), the banknote dispensing process 1s
finished. In this case, after the banknote dispensing process
has been finished, a banknote 1s fed out, one by one, from the
escrow unit 15, and the fed-out banknote 1s transported to the
storing and feeding unit 22a to 22g corresponding to the
denomination or to the storing and feeding unit 22/ of mixed
denominations.

If no banknote 1s escrowed 1n the escrow unit 135 or 1t the
number of banknotes of the designated denomination, which
have been transported to the dispensing unit 12, does not
reach the designated-number although all the banknotes have
been fed out from the escrow umt 15 (“NO” 1n STEP 205), a

banknote recetved 1n the reception unit 11 1s regarded as a
replenishment banknote, and 1s used as a banknote to be
dispensed 1n the dispensing process. In this case, the display
unit 33 displays a message to the operator, which promotes
putting of banknotes into the reception unit 11. Then, the
operator puts banknotes into the reception unit 11, and the
operator presses down the start button disposed on the opera-
tion unit 31. Then, a banknote 1s fed out, one by one, from the
reception unit 11, and the fed-out banknote 1s recognized by
the recognition unit 13 (STEP 211). If a denomination of the
recognized banknote 1s the designated denomination (“YES™
in STEP 212), the banknote 1s transported from the recogni-
tion unit 13 to the dispensing unit 12. On the other hand, 11 the
denomination of the recognized banknote 1s not the desig-
nated denomination (“NO” in STEP 212), the banknote 1s
transported from the recognition unit 13 to the escrow unit 15
(STEP 214). At this time, a banknote, which has been recog-
nized as a reject banknote by the recognition unit 13, 1s also
transported o the escrow unit 15. Then, if the number of
banknotes of the designated denomination, which have been
transported to the dispensing unit 12, reaches the designated-
number (“YES” in STEP 215), the banknote dispensing pro-
cess 1s finished.

After the banknote dispensing process has been finmished
and the banknotes to be dispensed have been taken out from
the dispensing unit 12, a banknote 1s fed out, one by one, from
the escrow unit 15. A normal banknote out of the fed-out
banknotes 1s transported to the storing and feeding unmit 224 to
22¢g corresponding to the denomination or the storing and
teeding unit 22/ of mixed denominations, so as to be stored 1n
the storing and feeding unit 22a to 22/4. On the other hand, a
reject banknote out of the banknotes fed out from the escrow
unit 15 1s transported to the dispensing umt 12, and the reject
banknote 1s returned to the outside (STEP 216).

If all the banknotes are fed out from the reception unit 11
and a banknote of the designated denomination out of the
ted-out banknotes 1s transported to the dispensing unit 12 but
the number of banknotes of the designated denomination,
which have been transported to the dispensing unit 12, does
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not reach the designated-number, the display unit 33 displays
a message informing this. In addition, the display unit 33
displays a message to the operator, which promotes further
putting of a banknote(s) into the reception unit 11.

According to the banknote handling apparatus 1 in this
embodiment, the memory unit 32 1s configured to record the
stored-number of banknotes stored 1n the banknote handling
apparatus 1 by denomination. Upon receipt of a command for
dispensing a banknote(s) of one or more denominations, the
number of dispensing being designated by denomination
(STEP 201), the control unit 30 compares the designated-
number with the stored-number recorded 1n the memory unit
32 corresponding to the denomination designated in the dis-
pensing command (STEP 202). When the stored-number 1s
smaller than the designated-number (“NO” in STEP 202), a
banknote 1s fed out from the reception umt 11, and 1s recog-
nized by the recognition unit 13 (STEP 211). Then, a ban-
knote of the designated denomination 1s transported to the
dispensing unit 12 (STEP 213), so that the number of ban-
knotes of the designated denomination, which have been
transported to the dispensing unit 12, matches the designated-
number (“YES” in STEP 215). According to such a banknote
handling apparatus 1, when the number of banknotes of a
designated denomination 1n a dispensing command 1s larger
than the number of banknotes of this designated denomina-
tion, which are stored 1n the banknote handling apparatus 1,
there 1s performed an immediate replenishing and dispensing
operation in which a banknote, which has been replenished
from outside the banknote handling apparatus 1 (a banknote
which has been put into the reception umt 11), 1s directly
dispensed. Therefore, as compared with a case 1n which a
general banknote replenishing operation 1s performed when a
banknote to be dispensed falls short, a waiting time of an
operator can be reduced. This 1s because, due to the afore-
mentioned method, a replenmishing process and a dispensing
process can be performed in the same step. In addition,
according to the above banknote handling apparatus 1, since
the number of all the banknotes transported to the dispensing
unit 12 1s counted by the recognition unit 13 of the banknote
handling apparatus 1, 1t can be prevented that account data
about a counted result and an actual money amount of the
banknotes differ from each other.

In the banknote handling apparatus 1 in this embodiment,
banknotes to be sent to the dispensing unit 12 upon receipt of
a dispensing command are a mixture of a banknote stored 1n
the storing and feeding unit 22q to 22/ (STEP 204), a ban-
knote of a designated denomination escrowed in the escrow
umt 15 (STEP 208), and a banknote of the designated
denomination stacked in the reception unit 11 (STEP 213).

However, banknotes to be sent to the dispensing unit 12
upon receipt of a dispensing command are not limited to the
above example. As an alternative example, banknotes to be
sent to the dispensing unit 12 upon receipt of a dispensing
command may be a mixture of only a banknote stored in the
storing and feeding unit 22a to 22/ (STEP 204), and a ban-
knote stacked 1n the reception unit 11 (STEP 213). In this
case, even when the dispensing command has been given, a
banknote escrowed 1n the escrow unit 15 will not be sent to the
dispensing unit 12. As a further alternative example, ban-
knotes to be sent to the dispensing unit 12 upon receipt of a
dispensing command may be only a banknote of a designated
denomination stacked in the reception unit 11 (STEP 213). In
this case, even when the dispensing command has been given,
a banknote stored 1n the storing and feeding unit 22q to 22/
will not be sent to the dispensing unit 12.

In addition, 1n the banknote handling apparatus 1 1n this
embodiment, the control unit 30 may perform a control 1n
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which, after the number of banknotes of a designated denomi-
nation, which have been transported to the dispensing unit 12,

has matched a designated-number (STEP 215), a banknote

received 1n the reception unit 11 1s fed out from the reception
unit 11, recognized by the recognition unit 13, and stored in
the storing and feeding unit 22a to 22/4. Alternatively, after the
number of banknotes of the designated denomination, which
have been transported to the dispensing unit 12, has matched
the designated-number, the control umt 30 may perform
another control. Specifically, for example, after the banknote
dispensing process has been finished and banknotes have
been taken out from the dispensing unit 12, the control unit 30
may perform a control in which a banknote received by the
reception unit 11 1s directly transported to the dispensing unit
12, so that the banknote 1s returned.

The banknote handling apparatus 1 1n this embodiment 1s
not limited to the above embodiment, but can be variously
modified. For example, 1n place of the collecting cassette 23,

a replenishing and collecting cassette for replenishing the
banknote handling apparatus 1 with a banknote may be used.
To be specific, abanknote can be sent from the lower transport
unit 21 to the replenishing and collecting cassette, and the
banknote can be fed out from the replenishing and collecting,
cassette to the lower transport unit 21. When the banknote
handling apparatus 1 1s replenished with a banknote by the
replenishing and collecting cassette, a banknote 1s fed out
from the replenishing and collecting cassette to the lower
transport unit 21. The fed-out banknote 1s recognized by the
recognition unit 13. A normal banknote out of the banknotes
recognized by the recognition umt 1s transported to the
escrow unit 15, and a banknote other than the normal ban-
knote 1s transported to the dispensing unit 12. After all the
banknotes have been fed out from the replemishing and col-
lecting cassette, a banknote 1s fed out from the escrow unit 15,
and the fed-out banknote 1s stored 1n the storing and feeding
unit 22a to 22¢g corresponding to the denomination or the
storing and feeding unit 22/ of mixed denominations.

In addition, 1t 1s possible to further add, to the stored-
number of banknotes recorded by denomination in the
memory unit 32, the number of banknotes of a corresponding,
denomination out of banknotes of a plurality of denomina-
tions escrowed 1n the escrow unit 15. At this time, the stored-
number of banknotes recorded by denomination in the
memory unit 32 1s a total sum of the number of banknotes
stored 1n the storing and feeding unmit 22q to 22g by denomi-
nation corresponding to the denomination, the number of
banknotes of the corresponding denomination stored in the
storing and feeding unit 22/ of mixed denominations, and the
number of banknotes of the corresponding denomination
escrowed 1n the escrow unit 15. In this case, the escrow unit 15
1s regarded as a kind of storing and feeding unit which 1s
configured to store banknotes of mixed denominations and to
teed out the stored banknotes.

In addition, the banknote handling apparatus in this
embodiment may not have an escrow unit for escrowing a
banknote. FIG. 6 1s a structural view showing an 1nside struc-
ture of a banknote handling apparatus not having an escrow
unit.

The banknote handling apparatus 51 shown in FIG. 6
mainly ditlers from the banknote handling apparatus 1 shown
in FIGS. 1 to 3 in that the banknote handling apparatus 51 1s
not provided with the escrow unit 15. The other structures of
the banknote handling apparatus 51 are similar to those of the
banknote handling apparatus 1 shown 1 FIGS. 1 to 3. The
same constituent elements of the banknote handling appara-
tus 31 shown in FIG. 6 as those of the banknote handling
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apparatus 1 shown 1n FIGS. 1 to 3 are shown by the same
reference numbers, and detailed description thereof 1s omit-
ted.

As described above, an upper unit 52 of the banknote
handling apparatus 51 1s not provided with the escrow unit 15
of the banknote handling apparatus 1 shown 1n FIGS. 1 to 3.
However, the other constituent elements of the upper unit 2 of
the banknote handling apparatus 1 shown 1n FIGS. 1 to 3 are
disposed on the upper unit 52 of the banknote handling appa-
ratus 31.

Four storing and feeding units 72a to 724 are disposed 1n a
lower unit 33 of the banknote handling apparatus 51. Specifi-
cally, the four storing and feeding units 72a to 72d are con-
nected 1n parallel to the lower unit transport unit 20 of the
lower unit 53. These four storing and feeding units 72a to 72d
are configured to store banknotes by denomination. Each of
the storing and feeding units 72a to 72d 1s configured to store
a banknote sent from the lower transport unit 20, and to feed
out the stored banknote, one by one, to the lower transport
unit 20. To be more specific, each of the storing and feeding
units 72a to 72d 1s formed of, e.g., aumit of a tape reeling type,
in which banknotes separated apart from each other are sand-
wiched between a pair of elongate tapes. By reeling up the
banknotes together with the pair of tapes around a roller, the
plurality of banknotes can be escrowed in each of the storing
and feeding units 72a to 72d. Namely, the lower unit 53 1s not
provided with a storing and feeding unit of mixed denomina-
tions.

The other constituent elements of the lower unit 3 of the
banknote handling apparatus 1 shown i FIGS. 1 to 3 are
disposed 1n the lower unit 53 of the banknote handling appa-
ratus 31.

In the banknote handling apparatus 51 shown 1n FIG. 6, a
depositing process 1s performed as follows. An operator puts
a batch ol banknotes into the reception unit 11 of the banknote
handling apparatus 51, and presses down the start button
disposed on the operation unit 31. Then, the banknotes are fed
out, one by one, from the reception unit 11 to the upper
transport umit 10, and the upper transport umt 10 transports
the banknotes. The banknotes transported by the upper trans-
port unit 10 are recognized by the recognition unit 13 for a
denomination, an authenticity, a fitness and so on. A ban-
knote, which has been recognized as a normal banknote by
the recognition unit 13, 1s stored 1n the storing and feeding
unit 72a to 72d corresponding to the denomination. When the
denomination of the banknote, which has been recognized as
a normal banknote by the recognition unit 13, differs from the
denominations of the respective storing and feeding units 72a
to 72d, the banknote is transported to the collecting cassette
23 so as to be stored in the collecting cassette 23. In this
manner, a banknote whose denomination 1s other than the
denominations of the storing and feeding units 72a to 72d can
be deposited but cannot be dispensed. On the other hand, a
banknote, which has been recognized as a counterfeit ban-
knote by the recognition unit 13, 1s transported to the capture
bin 24. A banknote, which could not be recognized by the
recognition unit 13, 1s transported as a reject banknote by the
upper transport unmit 10 to the dispensing unit 12. Then, the
reject banknote 1s taken out by the operator from the dispens-
ing unit 12. After all the banknotes put into the reception unit
11 have been fed out, the depositing process in the banknote
handling apparatus 51 1s finished.

In the banknote handling apparatus 51 shown 1n FIG. 6, a
dispensing process 1s performed as follows. If the stored-
number recorded in the memory unit 32 1s larger than the
designated-number of banknotes of each denomination 1n a
dispensing command, a banknote 1s fed out from the storing
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and feeding unit 72a to 72d corresponding to the designated
denomination, and the banknote 1s transported to the dispens-
ing umt 12. At this time, transport of a banknote from the
storing and feeding unmt 72a to 72d to the dispensing unit 12
1s performed until the number of banknotes of the designated
denomination, which have been transported to the dispensing
unit 12, reaches the designated-number 1n the dispensing
command. On the other hand, 1f the designated denomination
in the dispensing command 1s different from the denomina-
tions of the storing and feeding units 72a to 72d, or 1if the
stored-number recorded in the memory unit 32 1s smaller than
the designated-number, a banknote 1s fed out from the recep-
tion unit 11, and the fed-out banknote 1s recognized by the
recognition unit 13. If a denomination of the recognized
banknote 1s the designated denomination, this banknote 1s
transported to the dispensing unit 12. Such an operation 1s
performed until the number of banknotes of the designated
denomination, which have been transported to the dispensing
unit 12, reaches the designated-number 1n the dispensing
command. On the other hand, if the denomination of the
banknote recognized by the recognition unit 13 1s not the
designated denomination, the banknote 1s sent to one storing
and feeding unit (e.g., storing and feeding unit 72a) out of the
four storing and feeding units 72a to 72d so as to be tempo-
rarily stored in the one storing and feeding unit 72a. In this
manner, the dispensing process in the banknote handling
apparatus 51 1s performed. After the dispensing process in the
banknote handling apparatus 51 has been finished and ban-
knotes have been taken out from the dispensing umt 12, the
banknote temporarily stored 1n the one storing and feeding
unit 72a 1s fed out from the storing and feeding unit 72a, and
1s transported to the dispensing unit 12, whereby the banknote
1s returned to the operator.

Similarly to the banknote handling apparatus 1 shown 1n
FIGS. 1 to 3, in the banknote handling apparatus 51 shown 1n
FIG. 6, the memory unit 32 is configured to record the stored-
number of banknotes stored 1n the banknote handling appa-
ratus 51 by denomination. Upon receipt of a command for
dispensing a banknote(s) of one or more denominations, the
number of dispensing being designated by denomination, the
control unit 30 compares the designated-number with the
stored-number recorded 1n the memory unit 32 corresponding
to the denomination designated 1n the dispensing command.
When the stored-number 1s smaller than the designated-num-
ber, a banknote 1s fed out from the reception unit 11, and 1s
recognized by therecognition unit 13. Then, a banknote of the
designated denomination 1s transported to the dispensing unit
12, so that the number of banknotes of the designated denomi-
nation, which have been transported to the dispensing unit 12,
matches the designated-number. According to such a ban-
knote handling apparatus 51, when the number of banknotes
of a designated denomination 1n a dispensing command 1s
larger than the number of banknotes of this designated
denomination, which are stored in the banknote handling
apparatus 51, there 1s performed an immediate replenishing
and dispensing operation in which a banknote, which has
been replenished from outside the banknote handling appa-
ratus 51 (a banknote which has been put into the reception
unit 11), 1s directly dispensed. Therefore, as compared with a
case 1n which a general banknote replenishing operation 1s
performed when a banknote to be dispensed falls short, a
waiting time of an operator can be reduced. This 1s because,
due to the atorementioned method, a replemishing process and
a dispensing process can be performed in the same step. In
addition, according to the above banknote handling apparatus
51, since the number of all the banknotes transported to the
dispensing unit 12 1s counted by the recognition umit 13 of the
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banknote handling apparatus 51, it can be prevented that
account data about a counted result and an actual money
amount of the banknotes differ from each other.

Second Embodiment

Next, a second embodiment of the present invention 1s
described herebelow. In a banknote handling apparatus in the
second embodiment, a memory unit 1s configured to record a
denomination of a banknote which can be stored in the ban-
knote handling apparatus. In a dispensing process, a control
unit performs the following control, which 1s different from
the first embodiment. Namely, upon receipt of a dispensing
command for dispensing a banknote(s) whose number 1s des-
1gnated, a denomination of the banknote being different from
the denomination of a banknote allowed to be stored, a ban-
knote 1s fed out from a reception unit, and 1s recognized by a
recognition unit. Then a banknote of the designate denomi-
nation 1s transported to a dispensing unit.

The banknote handling apparatus 1n the second embodi-
ment 1s described with the use of the banknote handling
apparatus 51 shown in FIG. 6.

In the banknote handling apparatus 31 in the second
embodiment, the memory unit 32 1s configured to record a
denomination of a banknote allowed to be dispensed from the
banknote handling apparatus 51. More specifically, the
memory unit 32 1s configured to record the denominations
(four denominations) of the respective storing and feeding
unts 72a to 72d. As described above, banknotes are stored by
denomination 1n the storing and feeding umts 72a to 724d.

Next, a dispensing process 1n the banknote handling appa-
ratus 31 1n the second embodiment 1s described with the use
of a flowchart shown 1n FIG. 7.

At first, an operator gives a dispensing command to the
control unit 30 through the operation unit 31. Specifically, the
operator designates, as to banknotes to be dispensed of one or
more denominations, the number of banknotes to be dis-
pensed by denomination (STEP 301). Stmilarly to the first
embodiment, in the dispensing command, a denomination of
a banknote to be dispensed or a sum of a banknote to be
dispensed may be designated, instead of designating the num-
ber of banknotes by denomination. Then, when the operator
presses down the start button disposed on the operation unit
31, the control unit 30 judges, as to each denomination in the
dispensing command, whether the denomination 1s the same
or not as the denomination of a banknote allowed to be stored,
which 1s recorded 1n the memory unit 32 (STEP 302). It the

designated denomination 1n the dispensing command 1s the
same as the denomination of the banknote allowed to be
stored (“YES” 1n STEP 302), a banknotes 1s fed out, one by
one, from the storing and feeding unit 72a to 72d correspond-
ing to the designated denomination, and the fed-out banknote
1s transported to the dispensing unit 12 (STEP 303). Such an
operation 1s performed until the number of banknotes of the
designated denomination, which have been transported to the
dispensing unit 12, reaches the designated-number. As to
cach denomination of a banknote to be dispensed in the dis-
pensing command, 11 the number of banknotes of the desig-
nated denomination, which have been transported to the dis-
pensing unit 12, reaches the designated-number (“YES™ 1n
STEP 304), the banknote dispensing process 1s finished. On
the other hand, 11 all the banknotes are fed out from the storing,
and feeding unit 72a to 72d corresponding to the designated
denomination but the number of banknotes of the designated
denomination, which have been transported to the dispensing
umt 12, does not reach the designated-number (“NO” in
STEP 304), a banknote recerved 1n the reception unit 11 1s
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regarded as a replenishing banknote, and the banknote 1s used
as a banknote to be dispensed i1n the dispensing process
(STEP 305).

When the designated denomination in the dispensing com-
mand 1s not the denomination of a banknote allowed to be
stored, which 1s recorded 1n the memory unit 32 (“NO” 1n
STEP 302), a banknote received 1n the reception unit 11 1s
regarded as a replenishing banknote, and the banknote 1s used
as a banknote to be dispensed in the dispensing process.

In the above case, the display unit 33 displays a message to
the operator, which promotes putting of banknotes into the
reception unit 11. Then, the operator puts banknotes into the
reception unit 11, and the operator presses down the start
button disposed on the operation unit 31. Then, the banknotes
are fed out, one by one, from the reception unit 11, and the
fed-out banknotes are recognized by the recognition unit
(STEP 305). If a denomination of the recognized banknote 1s
the designated denomination (“YES” in STEP 306), the ban-
knotes 1s transported from the recognition unit 13 to the
dispensing unit 12 (STEP 307). On the other hand, 1t the
denomination of the recognized banknote 1s not the desig-
nated denomination (“NO” in STEP 306), the banknote 1s
transported from the recognition unit 13 to one storing and
teeding unit (e.g., storing and feeding unit 72a) out of the four
storing and feeding units 72a to 72d so as to be temporarily
stored 1n the one storing and feeding unit 72a (STEP 308). At
this time, a banknote, which has been recognized as a reject
banknote by the recognition unit 13, 1s also temporarily stored
in the one storing and feeding unit 72a. Then, 1f the number of
banknotes of the designated denomination, which have been
transported to the dispensing unit 12, reaches the designated-
number (“YES” in STEP 309), the banknote dispensing pro-
cess 1s finished.

After the banknote dispensing process has been fimished
and the dispensed banknotes have been taken out from the
dispensing umt 12, the banknotes temporarily stored in the
one storing and feeding unit 72a (banknotes other than the
banknotes of the designated denomination, which have been
fed out from the reception unit 11) are fed out, one by one,
from the one storing and feeding unit 724, and are transported
to the dispensing unit 12 (STEP 310), so that the banknotes
are returned to the operator.

If all the banknotes are fed out from the reception unit 11
and a banknote of the designated denomination out of the
fed-out banknotes 1s transported to the dispensing unit 12 but
the number of banknotes of the designated denomination,
which have been transported to the dispensing unit 12, does
not reach the designated-number, the display umt 33 displays
a message informing this. In addition, the display unit 33
displays a message to the operator, which promotes further
putting of a banknote(s) into the reception unit 11.

According to the banknote handling apparatus 51 1n this
embodiment, the memory unit 32 1s configured to record a
denomination of a banknote allowed to be stored in the ban-
knote handling apparatus 51. Upon receipt of a command for
dispensing a banknote(s) of a denomination different from
the denomination of a banknote allowed to be stored, with the
number thereol being designated (“NO” 1n STEP 302), the
control unit 30 1s configured to perform the following control.
Namely, a banknote 1s fed out from the reception unit 11, and
1s recognized by the recognition unit 13 (STEP 305). Then, a
banknote of the designated denomination 1s transported to the
dispensing umt 12 (STEP 307), so that the number of ban-
knotes of the designated denomination, which have been
transported to the dispensing unit 12, matches the designated-
number (“YES” in STEP 309). According to such a banknote

handling apparatus 51, 11 the designated denomination of a
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banknote to be dispensed in the dispensing command ditters
from the denomaination of a banknote allowed to be stored 1n
the banknote handling apparatus 51, there 1s performed an
immediate replenishing and dispensing operation 1n which a
banknote, which has been replenished from outside the ban-
knote handling apparatus 51 (a banknote which has been put
into the reception unit 11), 1s directly dispensed. Therefore, as
compared with a case 1n which a general banknote replenish-
ing operation 1s performed when a banknote to be dispensed
talls short, a waiting time of an operator can be reduced. This
1s because, due to the alorementioned method, a replenishing
process and a dispensing process can be performed in the
same step. In addition, according to the above banknote han-
dling apparatus 51, since the number of all the banknotes
transported to the dispensing unit 12 1s counted by the recog-
nition unit 13 of the banknote handling apparatus 51, it can be
prevented that account data about a counted result and an
actual money amount of the banknotes differ from each other.

In addition, 1n the banknote handling apparatus 51 in this
embodiment, upon receipt of a dispensing command, when a
banknote 1s fed out from the reception 11 and 1s recognized by
the recognition unit 13 (STEP 305), the control unit 30 1s
configured to perform the following control. Namely, a ban-
knote whose denomination 1s other than the designated
denomination 1s stored in the storing and feeding unit (e.g.,
one storing and feeding unit 72a out of the four storing and
teeding units 72a to 72d) (STEP 308). After the dispensing
process has been finished, the banknote whose denomination
1s other than the designated denomination, which 1s stored 1n
the storing and feeding unit (one storing and feeing unit 72a),
1s transported to the dispensing unit 12 (STEP 310). Thus,
since a banknote (including a reject banknote) whose
denomination 1s other than the designated denomination, out
of the banknotes fed out from the reception unit 11, 1s trans-
ported to the dispensing unit 12, the banknote can be returned
to the operator. In addition, a banknote whose denomination
1s other than the designated denomination, out of the ban-
knotes fed out from the reception umt 11, may be directly
stored 1n the storing and feeding unit. Alternatively, the ban-
knote may be stored in the collecting cassette 23.

The mvention claimed 1s:

1. A banknote handling apparatus that carries out at least a

dispensing process comprising;

a reception unit configured to recerve a banknote and to
feed out the banknote one by one;

a transport unit configured to transport the banknote fed out
from the reception unit;

a recognition unit disposed on the transport unit, the rec-
ognition unit being configured to recognize at least a
denomination of the banknote transported by the trans-
port unit;

an escrow unit connected to the transport unit and config-
ured to temporarily store one or more banknotes that are
transported by the transport unit;

a storing and feeding unit connected to the transport unit,
the storing and feeding unit being configured to store the
banknote that has been transported from the transport
unit, and to feed out the stored banknote, one by one, to
the transport unit;

a dispensing unit connected to the transport unit, the dis-
pensing unit being configured to stack the banknote that
has been transported from the transport unit, and to
enable an operator to take out the banknote;

a memory unit configured to record the stored-number of
banknotes stored 1n the banknote handling apparatus by
denomination; and
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a control unit configured to, upon receipt of a command for
dispensing a banknote of one or more denominations,
where the number of banknotes to be dispensed 15 des-
1gnated for each denomaination, compare the designated-
number with the stored-number recorded 1n the memory
umt corresponding to the denomination designated in
the dispensing command, and to control the storing and
feeding unit, the reception unit, the escrow unit and the
transport unit such that,

if the stored-number 1s smaller than the designated-num-
ber, one or more banknotes of the designated denomi-
nation are fed out from the storing and feeding unit and
transported to the dispensing unit, and

if the number of banknotes of the designated denomination
that have been fed out is still less than the designated-
number, the control unit judges whether the one or more
banknotes temporarly stored at the escrow unit are of
the designated denomination, such that an escrowed
banknote of the designated denomination 1s fed out from
the escrow unit and transported to the dispensing unit,
and

if the number of banknotes of the designated denomination
that have been fed out 1s still less than the designated-
number, one or more banknotes are fed out from the
reception unit to the recognition unit to be recognized,
whereupon one or more banknotes recognized as the
designated denomination whose number corresponds to
a difference from the designated-number are transported
to the dispensing unit,

whereby the number of banknotes for each designated
denomination that has been transported to the dispens-
ing unit matches the designated-number for each
denomination.

2. The banknote handling apparatus according to claim 1,

wherein:

the storing and feeding unit includes a plurality of storing
and feeding units configured to store banknotes by
denomination; and

the stored-number of banknotes to be recorded by denomi-
nation in the memory unit 1s the number of banknotes
stored 1n the storing and feeding unit corresponding to
the denomination.

3. The banknote handling apparatus according to claim 1,

wherein:

the storing and feeding unit includes a plurality of storing
and feeding units configured to store banknotes by
denomination, and a storing and feeding unit of mixed
denominations configured to store banknotes of a plu-
rality of denominations 1n a mixed state; and

the stored-number of banknotes to be recorded by denomi-
nation in the memory unit 1s a total sum of the number of
banknotes stored 1n the storing and feeding unit corre-
sponding to the denomination, and the number of ban-
knotes of the corresponding denomination stored in the
storing and feeding unit of mixed denominations.

4. The banknote handling apparatus according to claim 1,

wherein:

a banknote to be sent to the dispensing unit upon receipt of
the dispensing command 1s a banknote of the designated
denomination that 1s stacked 1n the reception unait.

5. The banknote handling apparatus according to claim 1,

wherein

after the number of banknotes of the designated denomi-
nation that had been transported to the dispensing unit
has matched the designated-number, the control unit 1s
configured to return a banknote recerved by the recep-
tion unit.
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6. The banknote handling apparatus according to claim 1,

wherein

aiter the number of banknotes of the designated denomi-
nation that are transported to the dispensing unit
matches the designated-number, the control unit 1s con-
figured to feed out a banknote received by the reception
unit, to recognize the banknote by the recognition unit,
and to store the banknote in the storing and feeding unait.

7. A banknote handling apparatus that carries out at least a

dispensing process comprising:

a reception unit configured to recerve a banknote and to
feed out the banknote one by one;

a transport unit configured to transport the banknote fed out
from the reception unait;

a recognition unit disposed on the transport unit, the rec-
ognition unit being configured to recognize at least a
denomination of the banknote transported by the trans-
port unit;

an escrow unit connected to the transport unit and config-
ured to temporarily store one or more banknotes that are
transported by the transport unit;

a storing and feeding unit connected to the transport unit,
the storing and feeding unit being configured to store the
banknote that has been transported from the transport
unit, and to feed out the stored banknote, one by one, to
the transport unit;

a dispensing unit connected to the transport unit, the dis-
pensing unit being configured to stack the banknote that
has been transported from the transport unit, and to
cnable an operator to take out the banknote;

a memory unit configured to record a denomination of a
banknote allowed to be stored 1n the banknote handling
apparatus; and

a control unit configured to control the storing and feeding,
unit, the reception unit, the escrow unit, and the transport
unit, wherein upon receipt of a command for dispensing
banknotes of two or more denominations, such that the
number of banknotes to be dispensed 1s designated for
each denomination, and the denomination of the ban-
knote to be dispensed 1s different from the denomination
of a banknote allowed to be stored, the designated-num-
ber of banknotes for each denomination whose denomi-
nation s allowed to be stored are fed out from the storing
and feeding unit and transported to the dispensing unit,
one or more banknotes whose denomination 1s different

from the denomination allowed to be stored are fed out

from the escrow unit during the dispensing process and
transported to the dispensing unit, and one or more ban-
knotes whose denomination 1s different from the
denomination allowed to be stored are fed out from the
reception unit during the dispensing process and are
recognized by the recognition unit, and the designated-
number of banknotes that are recognized as the denomi-
nation designated in the dispensing command are trans-
ported to the dispensing unit, 1n order that the number of
banknotes for each designated denomination that have
been transported to the dispensing unit matches the des-
ignated-number for each denomination.

8. The banknote handling apparatus according to claim 7,

wherein

when a banknote 1s fed out from the reception unit and
recognized by the recognition unit upon receipt of the
dispensing command, the control unit 1s configured to
store a banknote whose denomination 1s other than the
designated denomination in the feeding and storing unat,
and to transport the banknote whose denomination is
other than the designated denomination stored in the
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storing and feeding unit, to the dispensing unit, after the
dispensing process has been finished.
9. A banknote handling method that carries out at least a

dispensing process comprising:

a reception step of recerving a banknote;

a feeding out step of feeding out the banknote one by one;

a transport step of transporting the banknote fed out at the
reception step;

arecognition step of recognizing at least a denomination of
the banknote transported at the transport step;

an escrowing step of temporarily storing one or more ban-
knotes that are transported by the transport unit;

a storing and feeding step of storing the banknote that has
been transported at the transport step, and feeding out
the stored banknote, one by one;

a dispensing step of stacking the banknote that has been
transported, and of enabling an operator to take out the
banknote;

a memory step of recording the stored-number of ban-
knotes stored by denomination; and

a control step of, upon receipt of a command for dispensing,
a banknote of one or more denominations, where the
number of banknotes to be dlspensed 1s designated for
cach denomination, comparing the designated-number
with the stored-number recorded at the memory step
corresponding to the denomination designated in the
dispensing command, and of controlling the storing and
feeding step, the reception step, the escrowing step and
the transport step such that,

if the stored-number 1s smaller than the designated-num-
ber, one or more banknotes of the designated denomi-
nation are fed out at the storing and feeding step and
transported, and

if the number of banknotes of the designated denomination
that have been fed out 1s still less than the designated-
number, the control step judges whether the one or more
banknotes temporarily stored at the escrow step are of
the designated denomination, such that an escrowed
banknote of the designated denomination 1s fed out from
the escrow step and transported to the dispensing step.,
and

if the number of banknotes of the designated denomination
that have been fed out 1s still less than the designated-
number, one or more banknotes are fed out at the recep-
tion step and are recognized at the recognition step,
whereupon one or more banknotes recognized as the
demgnated denomination whose number corresponds to
a difference from the designated-number are trans-
ported,
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whereby the number of banknotes for each designated
denomination that have been transported matches the
designated-number for each denomination,

wherein the banknote 1n the reception unit 1s regarded as a
replenishment banknote 1f every banknote escrowed 1n
the escrow unit 1s fed out.

10. A banknote handling method that carries out at least a

dispensing process comprising:

a reception step ol recerving a banknote and feeding outthe
banknote one by one;

a transport step of transporting the banknote fed out at the
reception step;

a recognition step of recognizing at least a denomination of
the banknote transported at the transport step;

an escrowing step of temporarily storing one or more ban-
knotes that are transported by the transport unit;

a storing and feeding step of storing the banknote that has
been transported at the transport step, and feeding out
the stored banknote, one by one;

a dispensing step of stacking the banknote that has been
transported, and of enabling an operator to take out the
banknote;

a memory step of recording a denomination of a banknote
allowed to be stored; and

a control step of controlling the storing and feeding step,
the reception step, the escrowing step and the transport
step, wherein upon receipt ol a command for dispensing,
banknotes of two or more denominations, such that the
number of banknotes to be dispensed 1s designated for
each denomination, and the denomination of the ban-
knote to be dispensed 1s different from the denomination
of a banknote allowed to be stored, the designated-num-
ber of banknotes for each denomination whose denomi-
nation 1s allowed to be stored are fed out at the storing
and feeding step and transported, one or more banknotes
whose denomination 1s different from the denomination
allowed to be stored are fed out at the escrowing step
during the dispensing process and transported, and one
or more banknotes whose denomination 1s different
from the denomination allowed to be stored are fed out at
the reception step during the dispensing process and are
recognized at the recognition step, and the designated-
number of banknotes that are recognized as the denomi-
nation designated 1n the dispensing command are trans-
ported, 1n order that the number of banknotes for each
designated denomination that have been transported
matches the designated-number for each denomination.
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